Direct conversion of mouse fibroblasts into induced neural stem cells.
Terminally differentiated cells can be directly converted into different types of somatic cells by using defined factors, thus circumventing the pluripotent state. However, low reprogramming efficiency, along with the absence of proliferation of some somatic cell types, makes it difficult to generate large numbers of cells with this method. Here we describe a protocol to directly convert mouse fibroblasts into self-renewing induced neural stem cells (iNSCs) that can be expanded in vitro, thereby overcoming the limitations associated with low reprogramming efficiency. The four transcription factors required for direct conversion into iNSCs (Sox2, Klf4, Myc (also known as c-Myc) and Pou3f4 (also known as Brn4)) do not generate a pluripotent cell state, and thus the risk for tumor formation after transplantation is reduced. By following the current protocol, iNSCs are observed 4-5 weeks after transduction. Two additional months are required to establish clonal iNSC cell lines that exhibit retroviral transgene silencing and that differentiate into neurons, astrocytes and oligodendrocytes.